CALCULUS

Limits. Functions defined by a graph

1. Consider the following function defined by its graph:

Y

'

\
5 _1\0_1

~—

Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) x= -3 b) x=—1

c)x=3

2. Consider the following function defined by its graph:

Y

1/2

Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) x= -3 b) x =0

c) z=3
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Limits. Functions defined by a graph

3. Consider the following function defined by its graph:

y
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Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) r=-3 b) x =0

c)x=4

4. Consider the following function defined by its graph:

Y

4
5 —7 3

(@)

Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) x=-5 b) x =—-2

c)x=3
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CALCULUS

Limits. Functions defined by a graph

5. Consider the following function defined by its graph:

Y

5 -4 -3 -2 -1 PN 1 2/ 5 4 3
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Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) ©=-5 b) x =2

c)x=3

6. Consider the following function defined by its graph:

- \

I

NN
JN b :

Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) x= -3 b) x =—-2

c)x=3
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Limits. Functions defined by a graph

7. Consider the following function defined by its graph:

Y

N
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Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) x=-3 b) x =—-2

c)x=3

8. Consider the following function defined by its graph:

Y

™\

A\

Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) x=-5 b) =2

c)x=3
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CALCULUS

Limits. Functions defined by a graph

9. Consider the following function defined by its graph:

Y
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Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) ©=-5 b) x =2

10. Consider the following function defined by its graph:

c)x=3

Y
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Analyze the discontinuity of this function (continuous or discontinuous) and the type of discontinuity
(removable, jump or infinite discontinuity) at the following numbers:

a) x= -3 b) x =0

c)x=3
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CALCULUS Limits. Functions defined by a graph
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CALCULUS Limits. Functions defined by a graph

Solutions:
1.

a) lirrgi f(z)=2 lirré+f(x):2 f(=3)=2
Therefore the function is continuous.
b) lim1 fz) =00 limﬁf(x):oo f(=1)=3
r——1— T——
Therefore the function is discontinuous. There is an infinite discontinuity.
c) lirgli flz)=-3 lir:r))l+ flz) =—o00 f(38)=DNE

Therefore the function is discontinuous. There is an infinite discontinuity.

2.
a) lim f(z)=-2 lirn+ flz)=-2 f(=3)=-2
r——37 r——3
Therefore the function is continuous.
b) lm fr)=-3  lm f@)=-2 f0)=-2 lm f@)# lm f(z)
Therefore the function is discontinuous. There is a jump discontinuity.
c) lir;l_ flz)=3 1iI§l+ flx)=3 f@3)=3

Therefore the function is continuous.

3.
a) lirrgi flz)=0 lirré+f(:r):0 f(=3)=0
Therefore the function is continuous.
b) h%l f(z) =—00 li%1+ flx)=-3 f(0)=-3
r—0— xr—
Therefore the function is discontinuous. There is an infinite discontinuity.

c) lim f(z)= Jim f(z) = f4)=0  lim f(z)#f(4)  lm f(z)# f(4)

Therefore the function i 1s dlscontlnuous There is a removable discontinuity.

4,
a) lm f(z)=-1  lim f(z)=-1 f(=5) =0 lim_ f(z)# f(=5) lim f(@) #
f(=5)

Therefore the function is discontinuous. There is a removable discontinuity.

b lm f@)=2  lm f)=2 f(-2)=3  lm f@)AS-2)  lm [@)#[(-2)
Therefore the function is discontinuous. There is a removable discontinuity. )

0 lm f@)=1  lm f@)=1 [@)=1

Therefore the function is continuous.

5.

) lm f@) =1 dm f@=1  f(-5)=1

Therefore the function is continuous.

b) lm fr)=-2  lm f@)=-3 f@=-3 lm f()# lm f(z)

Therefore the function is discontinuous. There is a jump discontinuity.

o lm f(z)=2  lim flz)=2  f@)=1  lm flz)#fB)  lm flz)# f@3)

Therefore the function is discontinuous. There is a removable discontinuity.

6.
a) lim_ f(z)=1 lim f(z)=0  f(=3)=0 lim f(z) # lim f(z)
Therefore the function is discontinuous. There is a jump discontinuity.
b) 111112 f(z) =00 lim2+ f(z) =00 f(-2)=DNE
r——2" r——

Therefore the function is discontinuous. There is an infinite discontinuity.
c) liI:I)){ f(z) =0 lirgl+ f(z)=3 f(38)=DNE
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Therefore the function is discontinuous. There is an infinite discontinuity.

7.
a) lir_r%)r flz)=-3

Jim f(z) = -

2 f(-3)=-2

Jlim f(z) # lim  f(z)

Therefore the function is discontinuous. There is a jump discontinuity.

b) lirinzif(ac)zl li£r12+f(x)=0

i f@)# lm f(2)

Therefore the function is discontinuous. There is a jump discontinuity.

¢) lim f(z)=3 lim f(z) =3
r—3~ r—3t
Therefore the function is continuous.

8.
a) 111_115_ flz)=-1

lim f@) =~

f(=2)=1
f3)=3
2 f(-5)=-1

Jlim f(z)# lim f(z)

Therefore the function is discontinuous. There is a jump discontinuity.

b) 111;17 flz)=—00

f(2) = DNE

Therefore the function is discontinuous. There is an infinite discontinuity.

c) 111:1317 f(z)=3

Jim f(z) =0

fB)=3

Therefore the function is discontinuous. There is an infinite discontinuity.

9.
a) lim f(z)=3

lim f(z) =00

f(=5) = DNE

Therefore the function is discontinuous. There is an infinite discontinuity.

b) lirgli f(z)=0 11I£1+ flz)=0

f2)=1

lim f(@) # (2)

i f(w) £ £(2)

Therefore the function is discontinuous. There is a removable discontinuity.

¢) lim f(z)=-2
r—3—
Therefore the function is continuous.

10.
a) hr_%, f(z) = -

limf(z) = =3

13)=-2

f(=3)= DNE

Therefore the function is discontinuous. There is an infinite discontinuity.

b) hr{.)l_ f(x)=0 liIIol+ flz)=-1

f(0)=0

Jlim f(z) # lim f(z)

Therefore the function is discontinuous. There is a jump discontinuity.

c) lirgl_ f(z)=-3

Jim f(2) = —oo

f(3)= DNE

Therefore the function is discontinuous. There is an infinite discontinuity.
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